DOCUMENT RESUME 



ED 234 737 



IR 010 802 



AUTHOR 
TITLE 

INST I tut J ON 
PUB DATE 
NOTE 

PUB TYPE 

EpRS_ PRiCE_ 
DESCRIPTORS 



McCune ,Shirley_ 

State Strategic piaririirig for iechriblbgy. Issuegram 
38. 

Education Commission of the States, Denver, Cold. 
1 Mar 83 

8p. 

Viewpoints ( 120 ) 

MFOl/PCOl Plus Postage. 

♦Computer Assi sted I n struct i on Computer Programs ; 
*Cbst s ; I nput Output Devices ; *Mi crocomputers ; 
* Program Implementation ; *Purchasing; School 
Districts; *State Action; Statewide Planning; teacher 
Education; Technology transfer 



ABSTRACT 

this brief publication provides general background on 
issues related to using microcomputers for instruction and , suggest s - 
ways in which computer technoiogi es can be included in state ' 
educat i on improvement plans . Specific computer assisted instruction 
(CAl) uses mentioned are individual drill and practice arid developing 
higher order skills. Three primary problems which emerge when schb61 
districts acquire new technology are ideritified arid discussed: (1) 
postponing any action with the rat i briale that hardware can be 
purchased at lower _ cos t _ i ri the future; ( 2 ) purchas ing hardware 
wi thout_ goals brplaris fbr exparisibri; arid (3) lack of knowledge about 

the full rarige bf cbsts, Iri addition, the fdlldwing £ ive state 

cpricerris are butliried: integrating computer technology i n to state 
plans for improving arid restructuring education; acquiring enough 
hardware tb do thie job; buying or developing quality computer 
software.; t ira i n i ng educat i on personnel in computer ins tract i on ; and 
making computer technology accessible to ail. Specif ic suggest ions 
are made for action by state leaders in each of these five areas. A 
four-item reading list and contact information for two software 
evaluation centers are provided, (tKS<) 
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The Issue 

Public pressure for schools to use microcomputers and related 
technologies has strengthened considerably in_ recent months. 
Although computers are hot new for schools, societal factors 
are pushing them toward greater use: 

• Computers are rapidly gaining acceptance in homes, small 
businesses and other sectors of society. 

• The public is increasingly aware that ^ computer 
technologies are important in our nev/ i nf orma t ion age and 
that computer literacy is essential for our youth if they 
are to participate fully in society. 

• Computers offer the potential to improve education 
programs and increase ed uc at ional ' product ivity. 

This Issuegr^am provides - general background on the issues 
related _to using microcompute ts f or * instruct ion and suggests 
ways computer technologies can be included in state education 
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General Backg round 



Those planning to use computers in instruction should first 
analyze the educational purposes and needs to which computer 
applications may be applied^ and inventory the equ i pment or 
hardware available f o?_ instruction . ^^^Y ^^^^^ 
computer-related technolog ies are avaiiable and each may be 
used for many purposes. Microcomputers have received primary 
attention because they are relatively inexpensive, convenient 
and familiar to students. The effective installation of 
microcomputers in a school requires a plan for purch_ase_df ah 
adequate number' of _ computers and necessary hardware; 
purchase/acquisition of effective software, :br programs that 
"teach" the desired information and skills; training for 
-teachers and administrators; • and continued funding for 
software acqu i s i t i dn/repl acement , ^ hardware 

repair/replacement, and staff tra ining . Potential uses of 
microcomputers for instruc t ional manageme ^y teachers and a 
variety of administrat iVe tasks should also be* considered • 

'-Computer-assisted instruction may be used for:, 

• -Individual drill and practice. Students rnust_master basic 
skills in ;mathemat ics , word recognition^ spelling and the 
like. Computer-aided _ instruction (CAlj enables them to - 
work at their own speeds and provides them wi th immediate 
feedback about the_"rightness" of their answers. Studies 
jenerall^'_ show CAI to be a more eff icier fc- approach to 
drill and practice than structured c lassiroorn approaches . 
CAI allows students to control their own learning, and 
results in significant gains in learning achievement. 

• Developing highei^a rder skills ^ CAT also may be Qsed for 
difficult lear^ning tasks such as ahalys is synthesis , 
application of information and problem solving^ Designii^^ 
appropriate software for these uses, i s ^ d if f icul t , hdwevei^Cf 
and the supply of good software is limited. 

Some of the problem^ which emergfe when school districts 
acquire hew technology/ a re^;^^_. 

1. Postponing any action with the rati onale that hardware 
GaJFi— be purchased at a lower cast^ J: n -the future. 

that the ^§^t ^f computer hardware will 
the future^ and lar^e-scale "crash" 
should be avoided. However r postponing 
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purchase of rnicrocornputerspenalizes cur rent students and 
slows staff training and development. 

2 . Purchasing hardware without goals or plans for expansion. 

.A plan for effectively using hardware requires specific 
goals and astrategy for increasing computer use. If a 
primary goal is to use microcomputers for remediation of 
basic skillSf for instance, it may be essential to 
provide labs where each child has regular access to a 
microcomputer. For other goals, such as teaching 
simulations and word processing, students may be able to 
share a microcomputer. 

3 . Lack of knowledge about the full range of costs. 

Many have worked to acquire funds for purchasing 
microcomputers and have overlooked the _cos ts of software 
and tra ining personnel ._ _It is estimated that funds equal 
to pne^third to _one-half the cost of hardware should be 
available for software, training and maintenance. 

State Concerns 



Ah estimated 400,000 microcomputers will be used in public 
schools by the end of the 1982-83 school year. ' While 
districtsmoveaheadwitheffortstouse 

though_, states are just beginning to identify the policy and 
program ^mpl icat ions created by a somewhat chaotic, unplanned 
use of microcomputers for instruction. Five state concerns 
a ra : 

• Integrating cornputer technology into state plans for 
improving and res true turi rig educat idri. Pl^s for 
microcomputer technology should rartge across the basic 
skills, higher order skills, irifdrrtlatiort processing and 
occupa t iona 1 goal s . 

• Acquiring ^ enough hardware to do the job. In local 
districts today, microcomputers are available to only one 
out of every 400 students. Further^ these microcomputers 
are often poorly or under^used. Some federal money is 
available for purchasing .computers (about 15% of Chapter I 
funds , about 35% _ of Chapter 1 1 _ funds a nd other 
allocations for handicapped, arid bilirigual_ educatibri) . 
Local parerit orgarii za t ibris donate 15% - 20% of cbmputer 
costs . Busiriess _ arid industry sometimes contribute 
ecguiprnerit and furids. Thus, some states may riot need to 
provide general funds for hardware. _But states should 
monitor computer acquisition to ensure access to 
technology for poor, rural, and inner city districts. 
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state aid may be necessary at some point to equaliz^ 
access ; 



Buying or developing quality computer software 

(courseware).. While the available • courseware is 
expanding^. it does hot fill the needs for m^re 
comprehensive or more specific instruction programs. But 
developing, quality courseware is expensive, the profit is 
low,_ and there are not enough ski 1 led software developers . 
Further, much existing software cannot be used on 
d if ferent brands of computers . States can play a key role 
in providing resources for developing quality software. 

Training education personnel in computer instruction. The 
crucial elem'OTt in using computer instructiph effect ively 
is the capability of the teaching _ staff . States can play 
a key role by providing inservice training, technical 
assistance, and other incentives for increasing 
educational staff capability. 



• Making computer technoloigy accessible to all. Employment 
patterns _in high technology industries, enrollments in 
• postsecondary and vocational programs,^ computer buying 
patterns and observations of classrooms suggest that 
minorities and women are underrepresented in computer 
technology. State monitor ing of participation, special 
programs, and incentives can do much to remedy this. 

What Sta^te Leaders Can Do 

0 Integrate computer technology- into instrue^imm l goals and 
programs for improvement. 

- Establish a broadly representat ive state task force> 
i he lud i hg government, educat ion , bus iness and industry 
and lay citizens to develop plans to improve education 
which includes the use of microcomputer technology. 

- Develop curriculum guidelines and examples of the use of 
microcomputers in various subject matter areas. 

- Identify computer literacy goals and minimum 
requirements to encour.age district efforts. 

- Provide, resources for computer laboratories at teacher 
and administrator training institutions. 

- Require computer competency for certification of 
teachers and administrators. 
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- Encourage conferences, wcrksf^o^ and fairs for iriservice 
training and exchanging information, programs and 
experiences. 

- Set up a "student assistantship" teacher corps, or loan 
f org iveness prog ram to encourage techno 1 og ical ly ski 1 led 
youth to work in the public schools. 

Support efforts— to- acquire hardware . 

- Offer tax incentives to parents , business , industry and 
others for donations of funds, equipment^ services or 
personnel to install and maintain computers. 

- Train, assist and inform school boards^ administrators 
and teachers as they develop strategic plans and acquire 
hardware. 

- Fund state programs to purchase hardware when needed. 
Buy and/or de\Ae4a p qua;_ity computer software. 

- Specify state priorities and provide "up-front" money 
for courseware developers. 

- Join - other states in consortiums to sponsor the 
development of quality courseware, or set up 
institutional consortiums within the state. 

- Establish awards^ rerbghitioh and other incentives for 
educators to design coiuputer courseware and programs. 

- Provide tax incentives to industr ies that donate staff 
or resources for developing educational courseware. 

- Develop courseware adoption procedures for quality 
courseware . 

- Teach education personnel how to evaluate dour seware. and 
help local educat ion agenc ies ident i f y qual i ty 
cour seware . 

Train education E)ersdhhel. 

In .addition to the training suggestions under some of the 
head i ng s above , states can : 

- Provide inservice training, ^ither during the school 
year or at summer workshops, that offers opportunities 



to gain or expand computer use and skills. 

- lilv i te ou t St and i ng students and teachers to par t ic ipa te 
in state-sponsored computer camps or workshops. 



• Equal Lze 3cc^ess -tO- technoio^^. 

- Monitor the acquisition of hardware and the development 
of computer programs across districts. 

- Encourage compu ter 1 i teracy prog ram requi remen ts f o r all 
students. 

- He lp_ school .personnel to counsel interested minority and 
female students toward careers in mathematics, sciencer 
ehg i lieer i hg arid computer sc i e rices . 

What to -Re^id 

Elec troair:— LearrTi ng , New York , New York : Sch(y:ast ic , Inc. 

THE Journal (Technological Horizons in Education). Acton^ 
Massachusetts: information Synergy, Inc. 

Seymour Papert. Mi ndstorms : Ch i Idren , Computers _ and 

Powerful idi^as. New York ^ Nev/ York: Basic Books, 1980. 

Robert P. Taylor, editor. The Computer in the Schoal-^ 
Tutor, Tool arid Tutee. New York : Teachers Co 1 lege 
Press , Columbia University . 198 0. 



Softwar e E-vHluation C^ntgrs: 

Education Products information Exchange, P.O. Box 839, Water 
Mill, New York 11976 

Northwest Regional Education Laboratory , MicroSIFT, 300 S.W. 
Sixth Avenue, Portland, Oregon 97204 
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